CHANGES in the hormonal environment affect the development of tumours of endocrine organs (Gardner, 1953; Kirschbaum, 1957; Bielschowsky and Horning, 1958) and also the induction of tumours by chemical carcinogens in the breast (Miihlbock, 1956; Huggins, Briziarelli and Sutton, 1959), liver (Griffin, Rinfret and Corsigilia, 1953) and skin (Marchant, 1959) . Huggins, Torralba and Mainzer (1956) and Huggins et al. (1959) have shown that the ovary, the pituitary and the adrenals influence the growth of transplanted tumours and the induction of breast cancers by the ingestion of methylcholanthrene in rats. In a previous report (Glucksmann and Cherry, 1958) we have indicated that castration reduces the incidence of vaginal sarcomas in rats after the intravaginal application of 9, 10-dimethyl-1, 2-benzanthracene (DMBA) but does not affect the production of carcinomas of the vulva. Administration of oestrogen only partially succeeded in increasing the tumour incidence in the vagina.
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The report of the present series of experiments pursues the theme further in an attempt to ascertain the influence of hormonal stimulation and of ablation of endocrine organs on the formation of tumours in the female genital tract of rats. Adrenalectomy was added to ovariectomy in the expectation of a further reduction of tumour incidence, progesterone was given to spayed rats and the influence of forced breeding was tested. The effect of repeated pelvic irradiation as a means of castration was investigated and was also studied after surgical castration for its influence on tumour production. Single and repeated whole body exposures to irradiation are known to increase the rate of tumour production in various organs (Glucksmann, Lamerton and Mayneord, 1957) , to promote tumour formation in combination with chemical carcinogens and hormones (Kirschbaum, 1957) but also to delay slightly the emergence of tumours at other sites (Lisco, Ducoff and Baserga, 1958) . Repeated whole body exposures were given to rats in addition to the intravaginal application of carcinogens to study the effect of X-rays on tumour formation.
Topical application of chemical carcinogens increases the incidence of tumours of the lung (Shimkin, 1955) , the ovaries (Howell, Marchant and Orr, 1954) and the breast (Huggins et al., 1959 ; Geyer, Bryant, Bleisch, Peirce and Stare, 1953 (Glucksmann and Cherry, 1958 (Table IV) . There are marked differences, however, bet-,veen the If the average speed of tumour development at the three levels is considered (Fig. 2) Sarcomas and presarcomatous lesions appeared at about the same time. In the experiment with forced breeding (Fig. 3) (Table V) . This finding confirms previous observations (Glucksmann and Cherry, 1958) (1) castration, (2) whole body X-rays, (3) pelvic X-rays, (4) castration plus oestrogen, (5) castration plus progesterone treatment and blotting of vulva, (6) painting of dorsal skin with DMBA, (7) virgin rats, (8) forced breeding plus blotting of vulva, (9) castration plus pelvic radiation, (10) castration, adrenalectomy and blotting of the vulva.
vulva. Since in pregnant rats the first warts appeared early in spite of the blotting after the painting, it is doubtful whether dosage of the carcinogen hastened the formation of tumours. On the other hand the proportion of papillomas to carcinomas was significantly greater when the vulva was blotted (17 warts of 27 tumours or 63 per cent) than when this procedure was omitted (24 warts of 117 tumours or 21 per cent). Thus the degree of malignancy as well as the total incidence of tumours decreases with the reduction of contact with the carcinogen, but the induction time for the first warts is not lengthened.
DISCUSSION
The tumour incidence in the vulva and vagina is the same whether the DMBA is applied once or twice a week and thus is independent of dose at this level of carcinogenic stimulation. The incidence particularly of malignant vulval tumours is decreased by blotting after single weekly applications of DMBA and at this dose level tumour development of the vulva is obviously dependent on dose. It is noteworthy that in the vulva as in the vagina the increase in total tumour inci-dence is accompanied by an increase in the proportion of malignant lesions (Table III) .
The systemic factors tested by the additional treatments affect the incidence of vaginal but not of vulval tumours and thus we have to consider the incipient neoplastic tissue of the vagina as susceptible to systemic and in particular to hormonal action while the vulval skin is not. The response of the tumourforming tissue of the vagina to hormones differs from that of the normal stroma of the vagina from which it is derived and also from that of the uterus of the same animal. Thus the tumour incidence does not vary with the width of the vaginal or uterine stroma (Table V) (Table III , high level).
In this high incidence group belong the virgin and the pregnant rats and also the surgical castrates with adrenalectomy and with repeated pelvic irradiation. The high tumour incidence in the virgin and pregnant rats is not unexpected but that in the other two groups is surprising. Adrenalectomy of ovariectomized rats increases the retardation in the growth of transplanted fibroadenomas (Huggins et al., 1956) , and slows down the growth of Walker tumours (Slawikowski, 1960) (Fig. 2) , the differences in individual experiments (Fig. 1) show that the rate and speed of tumour induction are not necessarily closely linked with one another.
The absence of a correlation between the width of the uterine and vaginal stroma and the tumorigenesis shows that the systemic influences cannot be considered as general promoters of growth in the form of mitotic stimuh. The fact that castration decreases the tumour incidence and oestrogen slightly increases it is evidence against the hypothesis of Jackson and Robson (1957) Repeated whole body exposures to X-rays also lowered the rate of tumour incidence after painting and so to a lesser extent did repeated pelvic irradiation of v'n-g'm rats and the application of DMBA to an additional dorsal skin region.
In surgical castrates adrenalectomy or repeated pelv-ic irradiation restored the level of tumour incidence to that of intact and pregnant rats. 
